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(57) Abstract 

N-acetylcysteine, carboxymethylcysteine and thiazolidincarboxylic acid salts of erythrornycin-2-propionate are produced by charging 
erythromycin-2-propionate and the sulphur-containing acid into a reactor. The reactants are homogenised and milled under nitrogen for 1 - 
2 hours at 10 - 20 °C. To this mixture purified water is added under nitrogen and the resultant aqueous mixture is further homogenised and 
milled for 1 to 2 hours at 10 - 30 °C under nitrogen to produce a suspension of the desired salt. The suspension is dried under vacuum to 
produce a high yield of the desired salt at high levels of purity. Carboxymethylcysteine, N-acetylcysteine and thiazolidin-carboxylic acid 
salt of erythromycin, clarithromycin, roxithromycin and azithromycin may be produced in a similar manner. 
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PROCESS FOR THE PRODUCTION OF SALTS OF ERYTHROMYCIN. ROXITHROMYCIN, CLAR- 
ITHROMYCIN AND AZITHROMYCIN 

Introduction 

The present invention relates to a new process for the 
production of antibiotic and mucolytic salts of 
erythromycin, roxithromycin , clarithromycin, azithromycin, 
5 and propionyl esters of erythromycin. 

The therapeutical properties of such salts has been partly 
described in EP 00574 89A. The process for producing these 
salts as described in EP 0057489A is characterised in that 
the reaction is carried out in an organic solvent and in 

10 the presence of water in an amount not greater than 20%, 
Salts produced by this process include impurities and side 
products such as decomposition compounds of erythromycin 
(8, 9-anhydrous-hemiketal ) and oxidation compounds of N- 
acetylcysteine ( N, N-diacetyl-cystine ) . Thus, the quality 

15 of salts produced by the process of the prior art is not 
sufficient for pharmaceutical preparations. 

It is an object of the present invention to provide a 
process for the production of the above-mentioned 
antibiotic and mucolytic salts which overcomes at least 
20 some of these problems. 

Statements of Invention 



According to the invention there is provided a process for 
preparing a compound of the formula 

X - R 

25 wherein X is a radical selected from a group of compounds 
comprising sulphur containing acids, 
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and wherein R is a radical selected from:- 

erythromycin, clarithromycin, roxithromycin, azithromycin, 
and a propionyl ester of erythromycin, 

the ^process comprising reacting X with R in the presence 
5 of water in an inert atmosphere. 

In one embodiment of the invention X and R are initially 
homogenised prior to the addition of water. Preferably X 
and R are homogenised for a period of from 1 to 2 hours. 

In one embodiment of the invention the initial 
10 homogenisation of X and R is carried out in an inert 
atmosphere. Ideally water is added to the reactants in an 
inert atmosphere. 

In a particularly preferred embodiment of the invention 
the reaction mixture including water is homogenised during 
15 the reaction step. 

Preferably the reaction mixture is homogenised for a 
period of from 1 to 2 hours. Most preferably the reaction 
mixture is homogenised at a temperature of from 10°C to 
30°C. 

20 In one embodiment of the invention ...the reactants are 
milled to break up any particulate matter. Preferably the 
reactants are milled during a homogenisation step. 

The inert atmosphere typically comprises nitrogen gas. 

X may be a radical selected from:- 

f— 

25 acetylcysteine, carboxymethylcysteine and thiazolidin- 

carboxylic acid. 
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The invention also provides a compound X-R as defined 
above whenever produced by the process of the invention. 

Detailed Description of the Invention 
Example 

5 Salts of erythromycin-2-propionate with N-acetylcysteine . 

327.5 Kg of erythromycin-2-propionate and 76.28 Kg of N- 
acetylcysteine were charged under nitrogen into an INOX 
vacuum dryer, Model IUT. The reactants were homogenised 
and milled under nitrogen for 1-2 hours at 10-20°C. To 

10 this mixture, 150 L of purified water was added under 
nitrogen and the resultant aqueous mixture was further 
homogenised and milled for 1-2 hours at 10-30°C under 
nitrogen to produce a suspension of the desired salt. The 
suspension was then dried under vacuum at 20-50°C. A yield 

15 of between 96 and 98.2% (430-440 Kg) was obtained. 

The carboxymethylcysteine, N-acetylcysteine and 
thiazolidin-carboxylic acid salts of erythromycin, 
clarithromycin, roxithromycin and azithromycin are 
produced in a similar manner to that described in the 
20 above example. A similar process may also be used for the 
production of carboxymethylcysteine.. and thiazolidin- 
carboxylic acid salts of erythromycin-2-propionate . Some 
of these compounds are illustrated in the Appendix. 

The process described above allows the described compounds 
25 to be produced, without any solvent, in large quantities 
in almost quantitative yields without increased amounts of 
impurities and side products. 
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The reactors sold under the Trade Mark INOX are ideally 
suited for carrying out the process of the invention. 
Such reactors are described in US4674692 and US4506838. 
In particular, the INOX models 1ST, IHT and IUT are 
5 particularly suited for carrying out the process of the 
invention. These reactors are essentially vacuum-dryer 
reactors having a paddle rotating concentrically about an 
axis of the reactor which homogenises and agitates the 
contents of the reactor. The reactors may include a 

10 chopping and milling tool rotatably mounted on one of the 
paddles for rotation together therewith. The rotational 
action of both the paddle and the tool ensure complete 
mixing and milling of the contents of the reactor, 
ensuring that all lumps of material are uniformly broken 

15 down and homogenised with the other materials in the 
reactor. In some of the models mentioned above, the 
drying chamber may be rotated. The model IUT mentioned 
above may include a granulating unit comprising a series 
of spray nozzles located at a back end of a paddle 

20 ensuring an even distribution of liquid to be granulated. 

The invention is not limited to the examples hereinbefore 
described but may be varied in both operational sequences 
and parameters without departing from the spirit of the 
invention. 
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APPENDIX 



R = H 

R = CHjCH/TO. C^ig^^O n 



R = H. Enthromycin-Stinoprai MW 897 12 
R = CH3CH2CO. EnThiomycin-2-proptonaie-Stmoprat 
MW: 953 18 




Clarithromvcin-Slinoprai 
MW 91! ib 



2H] 



r OH 
H,C 



CH, 



\ 



■«,H,N,SO, y HS |^°- 



Azithrotnvcin-Shnoprat 
MW 912 19 
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CLAIMS 

1. A process for preparing a compound of the formula 

X - R 

wherein X is a radical selected from a group of 
5 compounds comprising sulphur containing acids, 

and wherein R is a radical selected from:- 

erythromycin, clarithromycin, roxithromycin, 
azithromycin, and a propionyl ester of erythromycin, 

the process comprising reacting X with R in the 
10 presence of water in an inert atmosphere. 

2. A process as claimed in claim 1 wherein X and R are 
initially homogenised prior to the addition of water. 

3. A process as claimed in claim 2 wherein X and R are 
homogenised for a period of from 1 to 2 hours. 

15 4. A process as claimed in claim 2 or 3 wherein X and R 
are homogenised at a temperature of from 10 to 20°C. 

5. A process as claimed in any of claims 2 to 4 wherein 
the initial homogenisation of X and R is carried out 
in an inert atmosphere* 

20 6. A process as claimed in any preceding claim wherein 
water is added to the reactants in an inert 
atmosphere . 
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7. A process as claimed in any preceding claim wherein 
the reaction mixture including water is homogenised 
during the reaction step. 

8. A process as claimed in claim 7 wherein the reaction 
5 mixture is homogenised for a period of from 1 to 2 

hours . 

9- A process as claimed in claim 7 or 8 wherein the 
reaction mixture is homogenised at a temperature of 
from 10°C to 30°C. 

10 10. A process as claimed in any preceding claim wherein 
the desired compound is dried under vacuum. 

11. A process as claimed in claim 5 wherein the desired 
compound is dried under vacuum at 20 to 50°C 

12. A process as claimed in any preceding claim wherein 
15 the inert atmosphere comprises nitrogen gas. 

13. A process as claimed in any preceding claim wherein 
X is a radical selected from:- 

acetylcysteine, carboxyme thy leys teine and 
thiazol idin-carboxyl ic ac id . 

20 14. A process substantially as hereinbefore described 
with reference to the accompanying example. 

15. A compound of the formula 
X - R 

in which X and R are as defined in claim 1 whenever 
25 produced by a process of any of claims 1 to 14. 
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